Metabolism of alkenebenzene derivatives in the rat. II. Eugenol and isoeugenol methyl ethers.
1. The metabolites of 3,4-dimethoxyallylbenzene (eugenol methyl ether) and 3,4-dimethoxypropenylbenzene (isoeugenol methyl ether) in the rat were identified and quantitatively determined by g.l.c. and g.l.c.-mass spectrometry. 2. The major metabolic reactions of 3,4-dimethoxyallylbenzene were oxidation of the allylic side chain to 2-hydroxy-3-(3,4-dimethoxyphenyl)-propionic acid, 3,4-dimethoxybenzoic acid and 3,4-dimethoxycinnamic acid, the two latter being largely excreted as their glycine conjugates. The formation of the hydroxy acid presumably involved epoxidation of the double bond and subsequent hydration to the diol whereas the formation of 3,4-dimethoxycinnamic acid and 3,4-dimethoxybenzoic acid involved migration of the double bond and the formation of cinnamoyl intermediates. Other reactions were O-demethylation to 4-hydroxy-3-methoxyallylbenzene (eugenol) and 3-hydroxy-4-methoxyallylbenzene in equal amounts, oxidation to 1-(3,4-dimethoxyphenyl)-2-propen-1-ol, hydroxylation of the benzene ring to a hydroxy-3,4-dimethoxyallylbenzene and oxidation to 3,4-dimethoxyphenylacetic acid. The formation of 1-(3,4-dihydroxyphenyl)propane was found to be carried out by the rat intestinal micro-organisms. A total of at least 63% but as much as 95% dose was accounted for. 3. The major metabolic pathway of 3,4-dimethoxypropenylbenzene was via the cinnamoyl derivatives, leading to the formation of 4-hydroxy-3-methoxycinnamic acid (ferulic acid), 3,4-dimethoxycinnamic acid and 3,4-dimethoxybenzoic acid, the two latter being excreted largely as their glycine conjugates. Other reactions were O-demethylation to 4-hydroxy-3-methoxypropenylbenzene (isoeugenol) and 3-hydroxy-4-methoxypropenylbenzene in equal amounts, and oxidation to 3,4-dimethoxyphenylacetic acid and 4-hydroxy-3-methoxyphenylacetone. Epoxidation of the side chain appeared to be a minor metabolic reaction with the propenyl derivative. 4. The biliary metabolites of 3,4-dimethoxyallylbenzene and 3,4-dimethoxypropenylbenzene were identified and most of the urinary metabolites were also found in the bile.